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Effect of Restoration on Small Mammal Stress	  
Summary: This is the second year of a 
multi-year study evaluating the 
restoration efforts of Tualatin River 
National Wildlife Refuge (TRNWR). 
This was a comprehensive study of 
restoration and its effects varying trophic 
levels, including , soil insects, vegetation. 
and mammals.  Mammals were caught in 
three different site types: disturbed, 
restored, and intact, in order to measure 
population, population health, and 
restoration success. Higher populations 
of mammals were found in the intact 
sites, while greater diversity levels were 
observed at the disturbed sites.  We also 
found that mammals in restored sites had 
significantly higher neutrophil to 
lymphocyte ratios, which indicate higher 
levels of stress.  
	  
Background: The restoration efforts at 
TRNWR began in 2008, attempting to 
restore farmland to original riparian 
forest. Restoration involves planting 
native species to encourage return of 
natural habitat, and thus native fauna. 
In order to evaluate the effect of 
restoration on the health of mammals, 
leukocyte profiles of Peromyscus 
maniculatus (deer mice) were created 
from blood slides, specifically  
comparing the ratio of neutrophils to 
lymphocytes (Fig. 1). Neutrophil to 
lymphocyte ratios have been  used to 
assess stress levels of mammals.2 We 
hypothesized that the deer mice in the 
disturbed sites would have higher 
stress levels than those in intact and 
restored sites. 
	  
Results:  
•  We found more mammals in the 
intact sites (Fig 2). 
•  There was greater diversity in the 
disturbed sites. 
•  We found significantly higher 
neutrophil to lymphocyte ratios in 
the restored sites in comparison to 
the intact (Fig 2). 
	  
Conclusion:  
•  Intact sites provide better habitat for 
large populations, while disturbed 
areas foster greater diversity.  
•  Deer mice stress levels were 
significantly higher in restored sites 
than those in intact forest segments. 
This could be a result of management 
practices in restored sites such as 
burning, mowing, and seeding.3 
•  As restoration progresses, human 
impact will decrease, which will likely 
affect stress levels in small mammals. 
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Methods: Mammals were trapped over two 
summers, at three different site types: disturbed, 
intact, and restored. Blood was collected from 
each capture. Stress levels were analyzed by:  
•  Corticosterone hair analysis  
•  Leukocyte profile from blood slides (Fig. 1) 
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Figure 2: Neutrophil to Lymphocyte Ratio 
Figure 1: Blood Slide and Leukocyte Profile 
